high-risk behaviors, treatment non-adherence, and repeated relapses. This ultimately contributes to maintaining continuous drug-seeking behaviors (Cadet and Bisagno 2015) , and thus indirectly enhances all of the toxicological effects of METH abuse. METH is often consumed for its effects which, among others, include increased energy levels and decreases in fatigue, increased psychomotor activity and alertness, anorectic effects, increases in sex drive, and euphoria. Yet, irritability, agitation, risky sexual behaviors, (motor) stereotypies, psychosis, seizures, hyperthermia and other systemic effects are also common acute (side) effects of METH consumption (Panenka et al. 2013; Cadet and Bisagno 2015; Chomchai and Chomchai 2015) . Those effects are mainly attributed to increases in both central and peripheral monoaminergic signaling, with strong effects in the noradrenergic (NA) and dopaminergic (DA) systems (5-HT) (Schep et al. 2010; Carvalho et al. 2012) . Repeated consumption causes striking and long-lasting dysfunctions in monoaminergic signaling which are characterized by decreases in the levels of monoamines and their metabolites, monoamine transporter-binding sites, lower expression and/or activity of enzymes involved in the synthesis and metabolism of brain monoamine neurotransmitters, and neurodegeneration (especially of dopaminergic nerve terminals) (Carvalho et al. 2012; Halpin et al. 2014) . Other indirect acute neuronal effects of METH include the release of glutamate in cortical and subcortical regions as well as glia activation (Rocher and Gardier 2001; Carvalho et al. 2012) .
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While these effects are well known, they have mostly been regarded to affect the consuming individual. In this regard, recent findings in animals by Fujaková-Lipski et al. (2017) have shown transgenerational effects of METH exposure by looking at how neurotoxic effects of METH administered in utero alter various neurotransmitter
Humans have been consuming stimulants like amphetamine in the form of cathinone (khat) for thousands of years, but since world war two, synthetic amphetamines, especially methamphetamine (METH), have hit many societies in a worldwide surge (Carvalho et al. 2012 ). Due to its highly addicting properties and the comparatively low cost, the abuse of this psychostimulant has rapidly increased in the last decades and years (Chomchai and Chomchai 2015) so that METH has become one of the most abused substances worldwide (Bernheim et al. 2016) . Continued METH consumption does not only have devastating effects on the health and well-being of the addicted individuals, but also affects whole communities and put a considerable strain on healthcare systems (Panenka et al. 2013; Chomchai and Chomchai 2015) . In addition, while all forms of METH toxicity are undoubtedly harmful to the affected individual, we think that it is worth to direct special attention to the neurotoxic effects and as the associated neurocognitive impairments (especially deficits in executive functioning and inhibition) increase the risk of poorer health outcomes, systems in their offspring. The results show that METH exposure decreased basal levels of monoamines and GABA, but increased glutamate levels in all measured brain regions. Acute challenge with METH injection in the METH-exposed group induced a lower increase in monoamine system relative to the increase in the GABAergic and glutamatergic system. The data show that prenatal METH exposure has strong effects on the monoaminergic, GABAergic and glutamatergic system even when exposure to methamphetamine was limited to the prenatal phase. Toxicological effects of METH have, therefore, longer lasting effects as currently considered and affect the dopaminergic system. This is of tremendous importance, because the dopaminergic system plays a major role in several cognitive processes that are relevant for everyday life situations (Diamond 2013) . Of note, it has been hypothesized that METH-induced changes in dopaminergic signaling involve a change in set point for drug reward that may represent an allostatic state contributing to vulnerability to relapse and re-entry into the addiction cycle (Koob 2000) . It is, therefore, likely that the already observed dysfunction of prefrontal and limbic brain areas as well as fronto-striatal loops, which has repeatedly been reported in regular METH consumers (Chang et al. 2007; Salo et al. 2011; Bisagno et al. 2016; Okada et al. 2016) , is also evident in their offspring. Given that cognitive functions mediated via the prefrontal cortex are highly predictive for school readiness, school success, job success, public safety, physical and mental health (Diamond 2013) , it is likely that transgenerational effects are devastating for the upcoming generations and lead to strong societal problems. Aside malfunctioning of different cognitive functions, it is likely that such transgenerational effects may induce a high likelihood that the offspring of abusing mothers will also become affected by some sort of drug addiction. This induces a vicious cycle that is hard to burst. Such processes have however not been focused in research on the effects METH consumption and reflect an upcoming field of cognitive-neurotoxicological research. This will be important to determine the severity of possible adverse effects. In this regard, it is important to consider that the vast majority of research on the effect of METH is performed either using animals or by evaluating the effects of METH abuse in addicted humans. Animal studies allow for pharmacologically controlled substance administration and several histologic procedures that must not be conducted in humans due to ethical reasons. Yet, most animal studies do not allow for a direct inference on the processes in humans due to differences in pharmacokinetics, cellular functioning, dose differences, and behavioral differences. Human subjects, on the other hand, allow for direct inferences about the effects of METH. Yet, many factors can hardly be controlled in human samples and the results are quite often confounded by comorbidities or polysubstance abuse. Given that both lines of research have advantages and drawbacks, it should, therefore, prove beneficial to combine research in animals and humans by taking converging approaches. Doing so would allow to examine the same (or at least corresponding) neurobiochemical, neurophysiological/electrophysiological, behavioral, or cognitive processes in both humans and animal models to overcome some of the limitations of each group and provide a more causal, mechanistic insight into the effects of METH toxicity and its consequences. This necessitates closely coordinated collaborations, which, despite the anticipated effort of consultation and coordination, may provide fruitful new insights and help further integrate the findings made in both fields (van Thriel et al. 2012 (van Thriel et al. , 2017 . As part of these efforts particular attention must be paid to examine the neurobiological and neurophysiological mechanisms underlying possible dysfunctions in cognitive processes relevant to the above-mentioned fields of school readiness, school success, job success, public safety, physical and mental health (Diamond 2013) . In this way, basic cognitive-neurotoxicological research with a clear translational focus on research in animals and humans will have long-lasting beneficial effects on policy and society.
